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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

Officially, it has surpassed the performance of every 
competitor. 


The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 
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The experimental age of the airplane has 
been passed. With its part in the war now a 
bright epoch in history, the airplane is going 
to create history in the world of commerce. 
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THE FUTURE OF FLYING 
DEPENDS ON RELIABILITY 

A telegram from Captain Alcock 
and Lieutenant Brown reads : 

"Congratulations on performance of 
the two Eagle Rolls-Royce engines 
which propelled the Vickers Vimy 
safely across the Atlantic.” 

ROLLS-ROYCE aero engines like ROLLS-ROYCE cars 
THE BEST IN THE WORLD 



ROLLS-ROYCE 


ft 


ft 



TW 



[ATI 


567 



Propellers of Walnut 

Let us talk to you about Walnut propellers ft 
the log to the finished propeller blade. 
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New 

Ball 


T RY to revolve a tapered stopper in 
a bottle while pressing inward. 

The harder you press, the harder it 
turns, because of the wedging action with 
its resultant friction. 

Repeat this operation with the ball bearing 
illustrated, holding the outer member in one 
hand and rotating the inner member while 
pressing inward as before. 

You find that the ease of rotation is not 
impaired by the end thrust. The ball bearing 
turns quite freely, for the New Departure angular 
contact bearing absorbs end thrusts without wedging 
action and its consequent frictional drag. 

The ball type is the only form of bearing which 
resists these end-on loads in modern machinery with- 
out loss of power due to the friction of wedging. 


THE NEW DEPARTURE MFG. COMPANY, 
Bristol, Conn. Detroit, Mich. 
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T HE first non-stop flight from America to Europe, 
over a eourse measuring 193ti land miles — a new 
world’s distance record — marks another stepping 
stone in the annals of aviation. This splendid perform- 
ance, achieved by Captain Alcoek and Lieutenant 
Brown in just under sixteen hours flying time, has a 
significance beyond the mere sporting character of the 

Viewed as a pioneer performance, it recalls the first 
flight aeross a body of water, Bleriot ’s crossing of the 
English channel, in 1909, and thus enables us to gain 
a true perspective of the enormous improvement air- 
craft. have undergone during the last ten years. While 
progress has outwardly been most notable by the in- 
crease in size and performance of airplanes, this has 
come about without any radical alteration in the gen- 
eral design of heavier-thau-air craft. The disposition 
of wings, the truss, tile fuselage, the control surfaces, 
the landing gear. While constructionally simplified, re- 
main in general outlay what they were ten years ago. 
What has really improved, is the design and construc- 
tion of aerofoils and aircraft engines. 

The development of both these fundamental factors 

reliability ami efficiency. In the matter of aerofoils the 
pursuit of reliability has resulted in inherent stability, 
that is, stability achieved without the aid of external 
mechanical agents, while greater efficiency manifests 
itself in the high wing loadings modern aerofoils with- 
stand without impairing the structural strength or 
maneuvering ability of the airplane. In aircraft en- 
gines the greatly increased reliability is best demon- 
strated by non-stop flights of many hundred miles, 
sometimes a thousand and over, while low initial weight 
and low fuel consumption illustrate the progress accom- 
plished in the matter of efficiency. The transatlantic 
flight from Newfoundland to Ireland was, in particu- 
lar. a brilliant demonstration of engine reliability, al- 
though this detracts naught from the merit of the 
human clement involved — the endurance, pluck and 
ability of both pilot and navigator. 

What the transatlantic flight of the Vickers airplane 
particularly emphasizes is the very great importance the 
navigator holds in flights over great stretches of water ; 
and it proves that an airplane can follow a set eourse 
across the ocean without requiring the assistance of 
marking vessels or other points of repair. The use of 
directional wireless will, when this science which is still 
in its infancy is better developed, make aerial ocean 
crossings no less reliable than a steamship passage ; 
for the time being, however, it is gratifying to note 


that an airplane can safely be navigated across the 
ocean by reference alone to the heavenly bodies. This 
is perhaps the most important contribution Alcoek and 
Brown have made to the science of aeronautics by their 
historic flight. 


Screw Propeller Theory 

It is most irritating to a propeller designer to be 
asked from time to time whether he has now reduced his 
design work to a logical system or whether he is still 
using empirical cut-and-try methods, building a num- 
ber of propellers and Resting them in the air till he 
hits on the best one. It is irritating because he has to 
confess that he is indeed still using theoretical methods 
and that the result of his experience consists merely in 
collecting a number of empirical constants, which, ap- 
plied within nai-row limits to propellers of a certain plan 
form and pitch, will give him fairly good results. 

After the great amount of both experimental and 
theoretical work carried out on propellers such a reply 
seems rather surprising. But it must be considered 
that a great many factors enter into the problem. Lan- 
ehester and Drzewiecki in 1909 first conceived a rational 
theory in which they assumed each blade element of 
the propeller as constituting an aerofoil, which the 
combined velocity of rotation and translation met at a 
given angle of incidence made easily determinable 
geometrically. 

Given the combined or resultant velocity and the 
angle of incidence and the aerodynamic constants of 
the blade element considered as an aerofoil, it would 
appear an easy matter to determine the lift and drift 
on the blade element, and hence the thrust and torque 
components. By a simple process of integration torque 
and thrust for the entire blade might be easily found. 

But unfortunately this theory errs on the side of 
simplicity. The air does not meet the propeller at a 
speed equal to that of the airplane; it has and this 
has been demonstrated experimentally a velocity relative 
to the screw larger than the velocity of advance. We 
could modify the Drzewiecki theory to take care of this 
velocity of inflow, but we do not know its amount. At- 
tempts to calculate its amount mathematically remain 
to be verified experimentally. 

The complexity of the problem renders almost value- 
less wind tunnel experiments conducted without suffi- 
cient theoretical basis. But a theoretical basis is diffi- 
cult to establish without wind tunnel experimentation. 
It would seem as if there was an extraordinarily large 
field still to be explored before propeller design becomes 
a simple thing to the aeronautical engineer. 


Wireless Telegraphy Applied to Aviation 
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The correction can lie applied either by computation, or 
from the curves ot previous section where densities for vary- 
ing temperatures and pressures are given as percentages of 
the standard density, ns well as the values of the ratio ^ 

Table 1 may be used tor approximate corrections. It is 
based on the assumption of certain standard atmospheric con- 
ditions; it should therefore not be used for computing per- 
formance results, but only as a rough check. In constructing 
the table a ground level temperature of III deg. Cent, is as- 
sumed, ami a pressure of 760 mui., with a decrease in tempera- 
ture of 1.75 deg. Cent, per 1000 ft, ascent. 

The Foxboro-Zahnl Direel Reading Air S/med Meier 

In figs. 7 and 8 are shown views of a very widely used 
combination of the Foxboro indicating box and the Zalun Pitot- 
Venturi tube (now adopted as standard by the Signal Corps). 


Fig. 3. FoxBOttn Am Speed Meter With Zahm-Pitot 
Venturi Tents 


The pressure lead of the Pitot enters the small cylin- 
ders located in the indicating case which in itself is made 
airtight by a gasket under the cover. The suction of the 
Venturi is’ transmitted to the ease itself. When a difference 


carry the tubes transmitting the pressure to the recording de- 
vice shown in Fig. 6. 

The recording mechanism of the Toossaint-Lcperc is shown 
in Figs. 7 and 8. It has the ordinary clockwork drum and pen. 
The gage consists of two movable circular plates 8’, and S, 
rigidly connected by a rod uh. The plates form the tops of 



Fig. 5. A xte.vxa and Support Arm 


the bellows /, and The sides of these bellows are made of 
flexible, thin rubber, while the bottoms are formed by fixed 
plates in and n. The suction from the Veuturi is led to the 
airtight chamber or, and so acts on the top of plate 6’,. The 

P ressure from the Pitot is led to the under side of the plate .S'.. 

he top of S , and the bottom of S, are open to the air inside 
of the box. Thus a variation of pressure causes no motion of 
the rod al>. which is moved only by the difference of pressure 


Fig. 6. 


transmitted from the antenna. The rod nb is constrained to 
move vertically by the linkage a-d-c-b. The link be carries on 
one end the marking pen </, on the other a counterweight lor 
the movable parts of the instrument. At the end of this link 
is fastened the spring R, whose tension balances the pressure 
of the pen. This spring is so placed that the displacement of 
the pen is nearly proportional to the wind speed. The box 




of pressure exists between the inside and outside of the two 
cylinders, they elongate or contract. The motion is transmitted 
to the pointer by' means of links to a circular rack which 
engages a pinion on the spindle. 

The Toumainl-Lcpere Recarding Air Speeil Meter 
In this instrument the Pitot and Venturi tubes are combined 
in a small casting, ealled the nntenna by the French. This is 
illustrated in diagrammatic cross-section in Fig. 5. The pro- 
portions of the Venturi are so arranged as to give the maximum 
possible suction for a given air-speed. The antenna is sup- 
ported by n thin, hollow wooden arm, which also serves to 


which encloses the recording apparatus is about 9 in. x 6 in. x 5 
in., with a total weight of about 4 lb. 

It is very important in using tho Toussaint-Leperc air speed 
indicator cither to suspend it by elastic cords or to have it held 
by the passenger. The antenna position is also of importance, 
and this should not occur in the slip-stream of the propeller, 
near the body or anywhere else where disturbances are likely 
to be violent. The best practical position for the antenna is 
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well ahead of one of the outer struts, to which the supporting 
arm is fastened by taping or by a special fitting. 

However the antenna is placed, there is also a discrepancy 
between the readings of the instrument us calibrated in the 
laboratory and as used on the airplane. A test run in flight 



Fig. 8. Recording Device ok the TocssAiNT-LEffeRE Air 


must be made over a measured course to check the instrument 
before every important flight. 

Connecting Up an Airspeed Meter 
A very simple way of attaching the Pitot tube is shown in 
Fig. 10, but tliis is an arrangement open to objection because 
the strut interferes with the air-flow. It is better to offset the 

To connect the Pitot or Venturi-Pitot with the indicator 
proper tlexible aluminum tubing may be used. Besides making 
all joints airtight, it is necessary to avoid sharp bends and 
kinks. A standard method is extant for connections as shown 
in Fig. 9. 





(1) Slip a 4 in. length of standard rubber lulling, */l in. 
Imre, over the 2 in. length of the 5/10 in. din. aluminum 
sheath, so that the ends of the rubber tube extend 1 in. beyond 
the extremities of the sheath. 

and slide the sheath in the rubber tube over the joint so that 
the joint comes at the middle of the sheath. 

(3) Bind the two ends of rubber tubing with wire. First 
tie the wire near the sheath with a simple knot, leaving one 
short end free, which is pressed down along the tube and 
bound under. The wire is wrapped around the tube and when 
the wrapping is finished the two ends of the wire are twisted 
together and out off, leaving a 54 in. stub to prevent slipping. 
In binding the rubber care should be taken not to cut it. 

Air-Speed Meter Calibration 

While the only real calibration of an air-speed meter is in 
the air over a measured course, nevertheless laboratory calibra- 
tion is essential to insure that the instrument has a fair degree 
of accuracy, and so Unit errors due to position on the plane 
may not be cumulative. The Pitot tubes mid the indicators are 
calibrated separately, the former being calibrated in the wind 
tunnel. A standard tube and the tube to be calibrated are 
mounted on the same strut in the wind-tunnel, and both are 
attached to water gages. As the wind speed is varied, simul- 
taneous readings are taken for the two instruments. From this 
observed data calibration curves are drawn, plotting the ob- 


The indicators are connected to vacuum or pressure pipes 
through water gauges. Then as the pressure is varied simul- 
taneous readings are taken of the indicated airspeed and 
water height in the gauge. The velocities corresponding to the 
observed heads can be computed from the formula. 

V = 12.40 yj O 

where h = height of water column in inches at 20 deg. C., D 
= air density in lbs. per cu. ft., V = speed in miles per hour. 
A calibration curve of computed velocity against observed 





velocity can be plotted from this data. A large number of 
airspeed meters are calibrated at the Bureau of Standards. 
First the instrument is tested at room temperature as described 
above. Then the indicator is placed in a chamber and the 
temperature is lowered to — 10 deg. Cent, and again calibrated 



as before. This test is repeated at 40 deg. Cent. The per- 
missible variation in reading must not exceed 2.5 m.p.h. After 
the temperature test the instrument is vibrated on a stand and 
again calibrated. 

Only the briefest outline of calibration methods is given 
here, as this is essentially the work of a specialist. 

The altimeters generally used for aeronautical purposes are 
of the aneroid type. Such a barometer contains one or two 
niekle silver drums from which the air has been exhausted. 
The faces of each drum are held apart by a spring, and the 
sides or faces press in or out with variations of the atmospheric 



AVIATION 


July I, 1919 


584 

pressure. The movement of the spring is communicated to the 
index by means of a system of levers and a chain passing over 
a small* wheel. In the ordinary aneroid the movement of the 
index is proportional to the change in pressure. If such an 
aneroid is provided with height scale, the intervals for succes- 
sive thousands of feet ore not equal. In the altimeter the 
mechanism is devised so that the height scale may tie uniform. 
This is accomplished by a compensating device in the linkage. 
The position depends only on the pressure, so that if the scale 
were fixed at ground level the change in atmospheric pressure 
would be shown as a variation in height. 

An aneroid barometer may be used as an altimeter proper 
for ordinary flying where no great accuracy is required. Or 
it may be used as a pressure instrument pure and simple, and 
is used as such in accurate testing. When used as an altimeter 
proper, it is always set nt zero at the beginning of a flight, 
but in testing work such a procedure involves a serious error. 

Errors in Altimeters — The minor errors of the aneroid 
barometer are lag or hysterisis. and lack of compensation for 
its own temperature. If the altimeter is kept at a low level for 
some time, the altimeter will indicate on its return less than the 
correct pressure, and gradually recover. Much of this hys- 
terisis effect depends on the quality of the metal employed. If 



Fig. II- Diagram op Working Mechanism op an Altimeter 
after an ascent or descent of 20,000 ft. at the rate of 1000 ft. 
per min., the error on account of lag is no greater than 150 
ft., the instrument is really satisfactory as far as lag goes. The 
existence of this error must be taken into consideration when 
tile behavior of the altimeter is under discussion. In general 
during ascent the altimeter reading is too low and too high 
during descent. Improvement in the steel boxes may eliminate 

To compensate for the temperature of the barometer a spe- 
cial device is generally employed, although this does not cause 
important errors. Nevertheless, the compensation for the loss 
of elasticity of the aneroid when heated is easily affected either 
by leaving a little air in the exhausted liox or by introducing 
a bimetallic arm in the magnifying mechanism. 

The most, serious error in the aneroid barometer in estimat- 
ing height is that the difference in pressure between any two 
levels depends on the temperature of the intervening layer 

The scale of the altimeter may be graduated for some definite 
temperature, supposed to he the same at all heights, or for 
some definite surface temperature and a given rate of decrease 
of temperature with increase of height. On all commercial 
instruments the zero altitude is taken as corresponding to 50 
deg. Fahr. and 29.20 in. mercury at 0 deg. Cent. The correction 
of the altimeter for temperature can be easily carried out by 
the methods explained in the previous section. 

Construction of an Aneroid Altimeter — Fig. 11 shows the 
canstruction of an altimeter in diagrammatic form. The 
aneroid box (i) is an airtight chamber from which the air has 
been exhausted. The top and bottom diaphragms arc drawn 
apart by* the steel spring (2) ; as the atmospheric pressure in- 
creases the dinphragms are pressed together against the action 
of the spring. 

In order to describe the operation of the mechanism suppose 
the airplane to be climbing. The pressure of the atmosphere 
is decreasing and the diaphragms are drawn apart, the main 
spring (21 relaxes, the edge to which the arm (2) is attached 
rises, lifting the arm with it. This motion is communicated 
to the spindle (4) through the link rod. To the spindle is 
fastened a small arm attached to one end of a chain (5). The 
other end of the chain is fastened to the drum (6). As the 
arm (3) is raised the spindle is revolved and the chain arm is 
carried anti-clockwise through a small arc. This permits the 
chain to be wound in the drum by a fine hair spring under the 
drum. The drum is fastened to the needle spindle (7), and as 
the drum revolves the needle point moves round on the dial, 
indicating the altitude, corresponding to the atmospheric pres- 


sure. Ordinarily the scale of altitude would not be graduated 
in equal intervals for successive thousands of feet, but in alti- 
meters the mechanism is so arranged that the divisions are 


Civil Flying Schools Open 

With the raising of the ban on civilian Hying many aviation 
schools arc again opening throughout the country. 

Among the first to open is the Curtiss aviation school at 
Garden City, L. I., under the direction of Roland Hohlfs, test 
pilot for the Curtiss Engineering Corp., and Richard H. 
Depew, recently a captain in the Air Service. This school has 
already received more than 200 applications from all parts 
of the United States, os well ns Canada, Mexico, Argentine, 
Cuba and Italy. 

The course given by the Curtiss school differs from the 
methods used by the army*. Instead of the three months' 
ground school course, followed by* several weeks of actual flight, 
it is the aim of the instructors to teach the principles governing 
flight simultaneously* with actual flying. The course will in- 
clude lectures on aerodynamics, theory of flight, construction 
and repair of airplanes and motors. Following the lecture, 
the student will be taken up into the nir and taught to apply 
his theories. 

The American Trans Oceanic Co., Curtiss distributors for 
Now* York and Florida, will operate a water-flying school at 
Port Washington, L. I. The Curtiss flying station at Atlantic 
City will operate both land and water schools as will the 
Curtiss Eastern Airplane Co., distributors for Pennsylvania, 
Maryland, and Delaware. The Curtiss Airplane Co. of New 
England, with headquarters at Boston, the Curtiss Southwest 
Airplane Co. at Tulsa, Okln., and the Curtiss Northwest Air- 
plane Co. at Minneapolis, will also operate flying schools. 

I. B, Humphreys, distributor for Colorado, Sydney Chaplin, 
distributor for southern California and Arizona, and George 
W. Browne, distributor for the middle west, will likewise start 
schools. 

Many schools arc also taking up aviation. The Junior Platts- 
burgh Camp will inaugurate a course of instruction in aero- 
nautics and Castle Girls’ School nt Tarrytown-on-Hudson will 
offer a course in airplane mechanics for girls this summer. The 
Sheffield Scientific school has a course in military* aeronautics 
and many* other universities are following the lead. 


Treaty Air Clauses 

In the peace treaty handed to Germany by- the Allied Nations 
are two clauses relating to the use of the air. The first is from 
Section VI : 

Air . — The aimed forces of Germany* must not include any 
military* or naval nir forces except for not over one hundred 
unarmed seaplanes to be retained till Oct. 1, to search for sub- 
marine mines. No airship shall be kept. The entire air person- 
nel is to be demobilized within two months, except for 1,000 
officers and men retained till October. No nvintion grounds 
or airship sheds are to be allowed within 150 kilometers of the 
Rhine or the eastern or southern frontiers, existing installations 
within these limits to be destroyed. The manufacture of air- 
craft and parts of aircraft is forbidden for six months. All 
military* and naval aeronautical material under a most ex- 
haustive definition must be surrendered within three mouths, 
except for the 100 seaplanes already specified. 

And the second is from Section XI : 

Aerial Navigation.- — Aircraft of the Allied and Associated 
Pow-ers shall have full liberty of passage and landing over and 
in German territory, equal treatment with German planes as 
to use of German airdromes, and with most favored nation 
planes as to internal commercial traffic in Germany. Germany 
agrees to accept Allied certificates of nationality, airworthiness 
or competency or licenses and to npply the convention relative 
to aerial navigation concluded betwen the Allied and Associated 
powers to her own aircraft over her own territory*. These rules 
apply until 1923 unless Germany has since been admitted to 
the League of Nations or to the aliove convention. 


Lighter-than-Air Craft" 

By Lieut. -Col. T. R. Cave-Browne-Cave 


The fabrics used in airships are of three main types : — 

1. Gaslight fabric, such as that used for gas bags of a rigid 

2. Outer cover fabric, of which the principal function is to 
form a rain and weather proof outer cover to the ship, both 
as a fairing to reduce her resistance and to protect her internal 
bags from variations of temperature, due to radiant heat, and 
from deterioration caused by sunlight. 

3. The envelope of a non-rigid ship requires a combination 
of both properties. 


esr thus preventing rapid temperature change, and is 
opaque to the light which would i *' " * ’ 

usually found that tile outer laye 


d on airplane wings. It is necessary that after 
the outer cover is placed on the ship a certain degree of con- 
traction should take plnce in order that the cover may be w*ell 



German Zeppelin Hangars in Belgium, with Protective Screens for Lanuixg in High Winds 


Gaslight Fabric — The lightest method of rendering a fabric 
gaslight is the application of goldbeater's skin. This material 
is a membrane which, although w*ater will easily puss through 
it, has a very pronounced ability* to resist the passage of hydro- 
gen. The skins are obtained from the messentry* of a cow, each 
animal contributing a piece which averages about 8 in. by* 20 
in. These skins are stuck lo the fabric by means of glue or 
rubber solution, and arc varnished to protect them against 
moisture and damage. 

The gastightness of a non-rigid envelope is obtained by 
rubber proofing only. The same fabric has to fill the functions 
of outer cover, as stated above, and also has to withstand con- 
siderable stress produced by the internal pressure of the gas 

In order lo obtain the necessary strength — and more particu- 
larly* strength to resist tearing — a number of plies of cotton 
fabric are stuck together with layers of rublter solution be- 
tween them. Fabric for small-size ships can be given the re- 
quired strength by two plies of cotton, the inner one being 
diagonal. Stronger fabric is usually* made of three plies, the 
middle of the three being diagonal. The diagonal ply is formed, 
by- cutting strips of fabric anti sticking them to the other ply* 
so that their threads run at 45 deg. to the threads of the main 
ply* and to the length of the built up strip of fabric. These 
diagonal threads have a very- pronounced effect in distributing 
a stress evenly over threads of the main ply. 

The rubber is made into a thick solution and spread by a 
kind of scraping knife on to the layers of fabric before they 
are st uck together. 

• Paper read before the Royal Aeronautical Society. Concluded 


tensioned to resist any tendency to flap. It is found that a 
contracting cellulose acetate dope is generally- most satisfac- 
tory, but the extent of the contraction must be considerably 
less than that customary on airplanes. If the contraction is 
excessive it is liable to bring a serious crushing strain on the 
framework of the ship. 

Considerable difficulty* has been experienced in obtaining a 
satisfactory dope for the outer cover, but its function in resist- 
ing light and heat and in providing a waterproof covering, are 
so closely analogous to those fulfilled by* the latest airplane 
dopes that it is probable airplane practice w*ill be adopted, the 
only- modification being a considerable reduction in the amount 
of contraction allowed. 

The outer cover of a rigid airship constitutes a very- serious 
■ problem because the unsupported areas of the fabric are large, 
and it is of the utmost importance that no part of the fabric 
should flap or even tremble to a small extent. Such action 
would very* rapidly increase and in the prolonged flights which 
these ships have to make, very serious results might follow any* 
small flapping which was allowed. 

Our very* extensive experience of airship flying, extending 
over nearly 3,000,000 miles during the war, has shown that by 
far the most fruitful cause of failure is connected with the 
engines. This is the case, although a large proportion of the 
small difficulties which occur in aero engines are of a type 
which can be made good in an airship, but not in an airplane. 
The length of time for w-hich an airships engine is running 
continuously* is very considerably greater than that of an air- 
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I T is significant that these 
Government tests are even less 
exacting than the tests given His- 
pano -Suiza Aeronautical Engines 
by this Organization. 

It is this policy — a standard 
higher than is governmentally 
necessary — which accounts for the 
remarkable record of this great 
engine. 
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The New Navy General Specification for Airplanes 
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The NC-4 
is Varnished 
with Valspar 

/''VNCE more it has been 
conclusively demon- 
strated, in the most spec- 
tacular flight in history, that 
Valspar is the supreme 
varnish. 

The Navy Department 
varnished the NC-4 with 
Valspar because of its ab- 
solute water-proofness, its 
unequalled toughness, and 

velous elasticity required to 
stand the terrific vibration 
of a seaplane in flight. 


VALENTINE’S 

VALENTINE & COMPANY 

Valspar 
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Sturtevant Model 5A — 4'/$ 


snmuprir 

AIRPLANE ENGINES 

HAVE BEEN FLYING FOR TEN YEARS 

They are the product of skilled 
engineering and manufacturing 
experience running through 


Latest types are now available 


Our new Catalog, No. 259, will interest you 


B. F. STURTEVANT COMPANY 

HYDE PARK, BOSTON, MASSACHUSETTS 



a counterbalanced aviation 
crankshaft .... 


Patented July 10th. 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

N't have ehipped 49.637 Aviation Crankshaft, to January 16, 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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c ^Perojolanes 

VolIGHT 


<| Vought VE-7 Type airplanes, adopted by the U. S. Army Air 
Service for its standardized advanced training airplane, are now 
available for sportsmen and commercial use. 

Equipped with Hispano-Suiza 150 H.P. Motor. 


Performances Guaranteed — Immediate Delivery 


Lewis & Vought Corporation 

WEBSTER and SEVENTH AVENUES LONG ISLAND CITY. N. Y. 
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THOMAS-. 

MORSE 


THOMAS -MORSE AIRCRAFT CORPORATION 

ITHACA . N.Y.U.S.A. 


■ VIATION 


Merchants Fire Assurance Corporation 
of New York 

AVIATION DEPARTMENT 


Is now issuing policies covering the following hazards to aircraft : 

1. Fire and Transportation 

2. Collision (damage sustained by the plane itself) 

3. Property Damage (damage to property of others) 

Additional coverage may be had against loss by windstorm, cyclone or tornado. 

We should be glad to discuss with those interested the various phases of insurance on Aircraft. 

MERCHANTS FIRE ASSURANCE CORPORATION OF NEW YORK 

45 JOHN STREET. NEW YORK CITY 
Fire— Automobile— Tornado— Explosion— Riot and Civil Commotion 
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419433-736 -6-DA 


Gentlemen: 


NAVY DEPARTMENT. 


BUREAU OF STEAM ENGINEERING. 

WASHINGTON. D. C. 

MAY 24 1919 


The bureau desires to express its apprec- 
iation of the splendid co-operation recently ex- 
hibited by your organization when you were called 
upon to build, in the period bo tween 4 P.M. Satur- 
day, May 10th, and 7 P.M, Monday, May 12th, twelve 
10 ft. propellers for installation on the HC-1. 
NC-3 and IIC-4 flying boats in their flight from 
Hewfoundland . 


The very successful manner in which you 
complied with this difficult request established 
a record of which you may well be proud. 



Merioan Propeller & Mfg. C©., 
Baltimore, Ud. 


IATION 



.'jgiSL. AIRCRAFT ENGINEERING CORPORATION .w yBfg gfc,. 
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\ 

VHY “BELLANCA”? 

\ 

VHY “ANZANI” ENGINE? 

\ 

VHY 


rWO-SEATER”? 

FOR REASONS, SPECIFICATIONS AND ALL INFORMATION 

MARYLAND PRESSED STEEL CO. (AIRCRAFT DEPT.) 

HARRY E. TUDOR, Sales Manager 299 MADISON AVENUE, NEW YORK CITY 


AIRCRAFT PARTS 

AND 

EQUIPMENT 

EXCLUSIVELY 
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Aluminum Company of America 

General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 

Producers of Aluminum 

Manufacturer, of 

Electrical Conductors 

for Industrial, Railway and Commer- 
cial Power Distribution 

also 

Ingot, Sheet,Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

also 

Litot Aluminum Solders and Flux 

CANADA 

Northern Aluminum Co., Ltd.. Toronto 
ENGLAND 

Northern Aluminium Co., Ltd., London 
LATIN AMERICA 

Alu m i n u m Co. of South America, Pittsburgh, Pa. 



THE FOX MACHINE COMPANY 


IS10 W. Cavaon St., Jackaon, Mich. 

Farimmrly at Grant Rapid*, hitch 


AIRCRAFT 

JOURNAL 

Formerly Air Seraica Journal 


T HE “National Aero- 
nautic Weekly” which 
covers accurately and thor- 
oughly all the news of 
aeronautics the world over. 

Fifty- two consecutive issues 
of Aircraft Journal means 
a record of all happenings 
aeronautic for a year. 

A year’s subscription to 
Aircraft Journal is two 
dollars. A six months’ trial 
subscription is one dollar. 

Aircraft Journal 

22 East Seventeenth St. 
New York City 


July 1, 1919 
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A Surety of Service 

For unfailing continuous ignition service 
insist on Bosch Magneto Ignition. 

The continuity of a power stream is a life or 
death necessity to the pilot, and continuous 
power is absolutely dependent upon ignition. 
A Bosch Magneto on the Airplane you make 
or fly will mean a self contained dependable 
source of Rip Roaring Bosch Sparks which 
get all the power from all the mixture. 
Be Satisfied. Specify Bosch. 



r — CYALE-)— > 


Double 
Hoisting Efficiency 

Hook a Yale Spur- Geared Chain 
ito a Brownhoist Steel-Plate 
install it on an overhead track, 
im Efficiency. 
lead is lifted to be moved 

Trolley Steel Con- 
Y ale Spur-Geared 
mains the highest 


Towae Mfg. Co. 




Experience has demonstrated that 
only the soundest engineering principles, 
when applied with practical ingenuity, 
are required for the creation of suc- 
cessful aeroplanes of advanced design. 


Loening Aeronautical Engineering Corpn. 

351-355 West 52nd Street 
New York 







-FOR NAVAL AVIATORS; 

IMPREGNABLE TO JOLD. WIND, mTwATER 

SAVES from DROWf^G and EXPOSURE 



Fabrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
sue tin -cop per alloy which has superior 
aati-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO, 34 Commerce St, N T 


FUEL LEVEL 
GAGES 


This cut shows our 
Model SI Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 


SPRUCE LUMBER 


Airplane Construction 

T70R twenty years we 
^ have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

We solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 



oSTIMPSON^ 

GROMMETS 



ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines 
Our engineering department is at your 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


A Dependable Source Specializing on 

AIRCRAFT 
PRECISION SCREW 
MACHINE PRODUCTS 

Preferably parts of Nickel and 
Alloy Steels machined from 
Bar Stock, held to close toler- 
ances. hardened and ground. 

A character of work where ac- 
curacy and quality are the de- 
termining factors. 

Permit us to quote you on 
your requirements. 

ERIE SPECIALTY CO. 

Erie, Pa. 


"The Crankshaft Is the Backbone of the Engine. The Engine Cannot Be Better Than the Crankshaft.”— N. W. t 
We have (and propose to have) no catalogue or picture of the “Whipless” 

Akimoff Crankshaft 


VIBRATION SPECIALTY CO., Harrison Bldg., Philadelphia, Penna. 

N. W. Akimoff. Engineer and Manager. Hia initials (^) Our Trade Mark 
Positively not connected with any other concern 
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Quality Instruments For Airplanes 


FoxborO 


Indicating Dial Type Thermometers for 
circulating oil and water. 

Airspeed Indicators to. determine buoy- 
ancy and avoid stalling. 

Oil Pressure Gauges 
Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 

Bulletin No. BI-i io describes our Airplane Instruments. 

, FOXBORO, MASS., U. S. A 



WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 

Main Office and Factory: 

Lincoln Highway 
near Passaic River 

Telephone, Market 9096 


LEARN TO FLY 


?N4D tiTainTng'planes 
0X5 CURTISS MOTORS 



DEWEY AIRPLANE COMPANY, INC. 


You can dispense with the 
preliminary block test — 

by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 


SPEED COUNTER 



i MlanSard /or aU industrial purpoMtt. Writ* for boekltt. 


The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


D’Orcy’s Airship Manual 

“ A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets .” — New 
York Tribune, June 8, 1918. 

$ 4.00 

THE GARDNER-MOFFAT CO., INC. 

22 East 17th Street New York 


July 1. 
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AIRCRAFT INSTRUMENTS 


COMPASS ■ TURN INDICATOR 
- BANKING INDICATOR - 
AIR DISTANCE. RECORDER 

• WRITE. FOR INFORMATION ■ 1 

PIONEER INSTRUMENT COflPANY 

380 CANAL STREET NEW YORK CITY 


New York Wire C®> Spring Company 

586 Washington Street, New York 




New York Flying School 

A LIMITED NUMBER 

Select Students 

within'% minutes ot Times "square 6 (1n°Ne* York State) 
under the instruction ot American "Aces", and retired 

i : vkk y’ " mV a noi 1 ' T. r" m 'V,' 1 ,'. d!™ c ™nTI.ec& 

Complete Course 

meludJn^aH^aiKhts tor Civilian License *800.00 with no 


DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

Doehler die-castibg Co. 


engineers 

Airdromes — Fields, Equipment, Operation. 
Aircraft — Design, Construction. 

Aerial Transportation. 

United Aircraft Engineering Corporation 
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CLASSIFIED ADVERTISING 
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A course in 

Experimental Aeronautical Engineering 


Alexander Klemin 


^UTHOR of .1 rro mi lino/ Engineering and Airplane 
Plano Engineering Department, U. S. A. Previous to ml 


is now being published 


Aviation and Aeronautical Engineering 

This series of articles on Experimental Aeronautical Engineering by Mr. Klemin commenced 
April i and will be completed in nine issues. It will be followed by another series, of equal 
importance, on Materials, which Mr. Klemin has arranged for publication in twelve issues. 

Thus, within the next year, Mr. Klemin will discuss with complete authoritative data what he calls 
" that technical branch of aeronautics which involves the systematic testing of an airplane or its 
component parts for the purpose of improvement or innovation, and this from the main view- 
points of structural strength, performance, stability, and controllability. The work, though it 
may be concerned with the very latest developments, is entirely distinct from the purely aero- 
dynamic research of the physicist. It is engineers’ work and should be carried on by engineers, 
even though the physicist may give the scientific foundation or help in devising accurate instru- 
ments. A very complete technique has grown up, and it is the principles and utilization of this 
technique that it is proposed to deal with ” in the article on Experimental Aeronautical Engineering. 


A year's subscription to Aviation and aeronautical Engineer- 
ing will Insure the engineer and the student of technical aeronaut- 




Gurney Ball Bearing Company 

Conrad Patent Licensee 
Jamestown, N. Y. 





The Power Plant 
of the famous 
Curtiss JN 


O VER 95% of all 
Americ a n air 
pilots were trained on 
Curtiss JN aeroplanes 
equipped with Curtiss 
O-X motors. 


In Curtiss aeroplanes, 
hydroaeroplanes and 
flying boats, the O-X 
has an unexcelled 
record of service in 
all parts of the world. 

Immediate Deliveries 


CURTISS AEROPLANE & MOTOR CORPORATION; Sales Offices: 52 Vanderbilt Ave., New York 

CURTISS ENGINEERING CORPORATION, Garden Cilr, Long Island THE BURGESS COMPANY, Marblehead, Mass. 


THE CURTISS O-X AERONAUTICAL MOTOR 
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